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$\cdots,$ $n,$ $t=0,1,2,$ $\cdots$ .
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, $N_{\dot{\mathrm{t}}}(t)$ $\mathrm{i}$ $t$ , $0\leq\delta_{f}(t)\leq 1$ $\mathrm{I}$ $t$
$i$ , $\beta_{j}(t)\geq 0$ $t$ $\mathrm{i}$ . $K>0$
, .
Chesson , $\delta_{i}(t)$ , $\beta_{i}(t)$
, [2].
2 , { $K- \sum_{j=1}^{n}$ (1 $\overline{\delta}_{j}(t)$ ) $N_{i}(t)$ }
$\mathrm{i}$ $f\mathit{3}_{i}(t)N_{i}(t/\Sigma$;pi(t)Nj(
.
. Muko [6], [7]



















. $(N_{1}(0), \cdots, N_{n}(0), S(0))\in\Omega:=\{(N_{1}, \cdots, N_{n}, S)\in \mathbb{R}^{n+1}|N_{1}\geq$
$0,$
$,$ $\cdots,$
$N_{n}\geq 0,$ $K \geq\sum_{j=1}^{n}N_{j}\geq 0,$ $S\geq 0\}$ . $N_{i}(t),$ $K,$ $\delta_{i}$ (1 )
, $\delta_{i}$ . $S(t)$ $t$
. $\lambda_{i}$ $\mathrm{i}$ , $a_{i}$
Michaelis-Menten $S/(a+S)$ 2 1 .
$(c_{i}>0)$ . ,
$\lambda_{i}c_{i}$
$a_{i}$ . $q$ $(0<q<1)$
$x_{in}$ $(x_{in}>0)$ . $g(C)$ , $\{K-\sum_{j=1}^{n}(1-\delta_{j})N_{j}(t)\}$
$\sum_{f}^{n}=1\beta_{j}(S(t))N_{j}(t)$ $C$




1. $\beta_{i}(S)\equiv\beta_{i}$ $g(C)\equiv 1$ , (2) (1) .
2. (1) , .





3. $(N_{1}(0), \cdots, N_{n}(0), S(0))\in\Omega$ $t\geq 0$ $(N_{1}(t),$ $\cdots,$ $N_{n}(t)$
, $S(t))\in\Omega$ .
. $(N_{1}(0), \cdots, N_{n}(0), S(0))\in\Omega$ . , $\mathrm{i}$ $g(C(1))\geq 0$
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$i$ $N_{i}(1)\geq 0$ .
$\sum_{i=1}^{n}N_{i}(1)$ $=$ $\sum_{i=1}^{n}\ovalbox{\tt\small REJECT}(1-\overline{\delta}_{i})N_{i}(0)+\{K-\sum_{j=1}^{n}(1-\delta_{j})N_{j}(0)\}g(C(0))\frac{\beta_{i}(S(\mathrm{O}))N_{i}(0)}{\sum_{j=1}^{n}\beta_{j}(S(0))N_{j}(0)}\}$
$=$ $K-(1-g(C(0))) \{K-\sum_{j=1}^{n}(1-\delta_{j})N_{j}(0)\}\leq K$
, $f_{M}(S)= \max_{i}\{\frac{a_{i}}{a_{i}+S}\}$ , \lambda i $a_{i}$
$KS(1)$ $=$ $(KS(0)- \sum_{j=1}^{n}c_{j}\frac{\lambda_{j}S(0)}{a_{j}+S(0)}Nj(0))q+x_{in}$
$\geq$ $(KS( \mathrm{O})-\sum_{j=1}^{n}\frac{a_{j}S(0)}{a_{j}+S(0)}N_{j}(0))q+x_{in}$
$\geq$ $(KS(0)- \sum_{j=1}^{n}f_{M}(S(0))S(0)N_{j}(0))q+x_{in}$
$\geq$ $KS(\mathrm{O})(1-f_{NI}(S(0)))q+x_{in}\geq 0$ .
$t\geq 2$ , $(N_{1}(0), \cdots, N_{n}(0), S(0))\in\Omega$
$t\geq 0$ $(N_{1}(t), \cdots, N_{n}(t), S(t))\in\Omega$ .
4. $(N_{1}(0), \cdots, N_{n}(\mathrm{O}), S(0))\in\Omega$ , (2) .
, $(N_{1}(0), \cdots, N_{n}(0), S(0))\in\Omega$ 3 . ,
$KS(t+1)$ $=$ $(KS(t)- \sum_{j=1}^{7L}cj\frac{\lambda_{j}S(t)}{a_{j}+S(t)}Nj(t))q+x_{in}$
$\leq$ $(KS(t))q+x_{in}$
.
$KS$( $t$ 1) $\leq$ $KS(t)q+x_{in}$
$S(t+1)- \frac{x_{in}}{K(1-q)}$ $\leq$ $q(S( \mathrm{f})-\frac{x_{in}}{K(1-q)})$
$S(t+1)- \frac{x_{in}}{K(1-q)}$ $\leq$ $q^{t+1}(S(0)- \frac{x_{in}}{K(1-q)})$
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$0<q<1$ , $t$ , .
$S(t) \leq\frac{2x_{in}}{K(1-q)}$
$S(t)$ . $N_{i}(t)$ 3
2.2
(2) , $S$ . Es
$(0, \cdots, 0, S^{*})S^{*}=x_{in}/K(1-q)$ . $E_{S}$ $0<q<1$
. $F_{i}=(1-\overline{\delta}_{\overline{l}})+\beta_{i}(S^{*})$ , $F_{i}<1,$ $\mathrm{i}=1,$ $\cdots,$ $n$
. , $i$ $\delta_{i}>\beta_{i}(S^{*})$ (
) , .
(2) $(\hat{N}_{1}, \cdots ,\hat{N}_{n},\hat{S})$
$\frac{\beta_{i}(\hat{S})}{\delta_{i}}=\frac{\beta_{k}(\hat{S})}{\delta_{k}},$
$\mathrm{i},$ $k=1,2,$ $\cdots,$ $n,$ $\mathrm{i}\neq k$
. , (2) $n=2$
, $n\geq 3$ .
3
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$N_{i}$ $S$ $S^{*}$ . , Tilman
. , $n$
$n+1$ . , Tilman
.
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